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NOVELTY - An impedance cardio-vasograph is provided for the diagnosis of peripheral vascular diseases and for 
the assessment of cardiac function in various heart diseases. The invention uses a new waveform namely, normalized 
impedance plethysmographic waveform and a novel calibration method allowing the user to check the calibration 
wave carrier current through a resistance network of fixed resistance value in calibration mode producing the same 
effect as that of constant amplitude sine wave carrier current through a resistance network of variable resistance 
value. The new waveform introduced normalizes the rate of change of impedance with respect to basal impedance of 
the body segment and is therefore directly proportional to the blood flow index in the segment. This is achieved by 
taking logarithm of the instantaneous electrical impedance (Z) of the body segment and then differentiating with 
respect to time to obtain (Z^dZ/dt). Thus the instrument gives three outputs namely, change in impedance as a 
function of time DZ(t), rate of change of impedance (dZ/dt) and normalized rate of change of impedance (Z^dZ/dt) 
in calibration as well as in patient mode. Image 0/0 
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NOVELTY - An improved electronic device for recording blood flow signal variability for diagnosing diseases of 
different internal organs such as liver, kidney, pancreas, intestines of the living beings, the device comprising: a non- 
invasive real time peripheral arterial blood flow recorder, the recorder being connected to a) means for controlling 
the mode of operation (calibration/patient) and the parameter to be acquired (impedance/rate of change of 
impedance) (1,2,3,4,6,8,9); b) means for controlling acquisition of data representative of the parameters and 
generation (10,1 1,12,13); c) means for converting one input signal into three output signals namely heart rate signal, 
respiratory rate signal and blood flow signal for desired time periods after the data acquisition of dZ/dt signal, by 
locating the highest point "C" in the neighborhood of programmable time interval and subsequently, "B" and "X" 
points for each "C" point (14,15); and d) means for performing Fast Fourier Transform on the signals and provide 
the output as display on monitor and/or hard copy on a printer (16,17). Image 1/3 
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Cardiac function measurement method for cardiography device, involves measuring impedance by 
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Patent Assignee: UNIV QUEENSLAND TECHNOLOGY (UYQU-N); CHETHAM S (CHET-I); CORNISH B 
(CORN-I) ; THOMAS B (THOM-I) 
Inventor: CHETHAM S; CORNISH B; THOMAS B 



Patent Family ( 5 patents, 105 & countries ) 



Patent Number 


Kind 


Date 


Update 


Type 


WO 2004032738 


Al 


20040422 


200434 


B 


AU 2003266844 


Al 


20040504 


200465 


E 


EP 1553871 


Al 


20050720 


200547 


E 


IP 2006501903 


W 


20060119 


200607 


E 


US 20060247543 


Al 


20061102 


200672 


E 



WO 2004032738 

Local Applications (no., kind, date): WO 2003AU1333 A 20031009; AU 2003266844 A 20031009; EP 2003747728 
A 20031009; WO 2003AU1333 A 20031009; WO 2003AU1333 A 20031009; JP 2004542097 A 20031009; WO 
2003AU1333 A 20031009; US 2006530860 A 20060525 
Priority Applications (no., kind, date): AU 2002951925 A 20021009 



Alerting Abstract WO Al 

NOVELTY - An alternating current is applied to an outer electrode pairs at multiple simultaneous frequencies of 
stimulation, and corresponding voltage signals are measured. The impedance at each frequency is measured by 
demodulating current and voltage signals. The impedance values are fitted to a theoretical frequency dependent 
impedance locus, and locus is interpolated to obtain value at zero frequency. 

DESCRIPTION - An INDEPENDENT CLAIM is also included for an impedance cardiography device. 

USE - For measuring cardiac output of a person affected with cardiovascular disease using impedance cardiography 

device (claimed). 

ADVANTAGE - The cardiac activity and cardiac output of patients are reliably and accurately measured. 
DESCRIPTION OF DRAWINGS - The figure shows a schematic view of electrocardiography (ECG) trace showing 
measured impedance over time, time derivative (dz/dt) of impedance trace. 
41,42 impedance traces 
43 ECG 
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Alerting Abstract KR A 

NOVELTY - A method of processing signals for monitoring continuous cardiac variables is provided to monitor 
correctly the cardiac variables by setting up start points of each frame as peak points of impedance signals. 
DESCRIPTION - An initialization process for cardiac cycles is performed. A minimum RxxR interval in each stage 
is detected and a window size is determined. An upper and a lower threshold level are determined. The window is 
applied to a dz/dt wave at the beginning of QRS. The largest peak dz/dt is detected. The upper level, the peak dz/dt, 
and the lower level are compared to each other. The data of current cycles is added to the previous ones. The 
summed data are divided into N. 
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Alerting Abstract US Al 

NOVELTY - An impedance waveform associated with the thoracic cavity is measured, by passing current through 
electrode arranged relative to the thoracic cavity. The waveform is processed by using discrete transforms to identify 
the fiducial points for determining the cardiac output. 

DESCRIPTION - INDEPENDENT CLAIMS are included for the following: 

1. Information storage device storing cardiac output assessing program; 

2. Apparatus for assessing at least one hemodynamic parameter associated with living subject; 

3. Signal processing apparatus; and 

4. Method of providing treatment to living subject. 

USE - For hemodynamic analysis of living subjects for studying performance and properties of the cardiovascular 
system useful for diagnosis and assessing conditions or diseases within the living subjects. 
ADVANTAGE - The assessing of hemodynamic parameters are performed non invasively, accurately and easily 
based on fiducial points generated. 

DESCRIPTION OF DRAWINGS - The figure shows the logical flow diagram illustrating waveform analysis 
methodology in cardiac output determination. 



Original Publication Data by Authority ArgentinaPublication No. ...Original Abstracts:various parameters relating 
to cardiac stroke volume (such as LVET and dZ/dtmax), from which cardiac output may be determined. The use of 

wavelet transforms for fiducial point detection increases the accuracy as LVET and dZ/dtmax), from which 

cardiac output may be determined. The use of wavelet transforms for fiducial point detection increases the accuracy 
of the CO determination by reducing cross-term... 
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Impedance signal separation circuit for impedance cardiography, has peak value memory with associated low 
pass filter, buffer, and high pass filter feeding separation section which also receives sum signal 
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NOVELTY - The sum signal is supplied to the input of a peak value memory, which stores the sum signal maximum 
values for the output signal. The output is fed to a low pass filter and a control line of the memory is linked to a logic 
circuit, energized via a first differential signal of the sum signal. The output control line of the logic circuit is linked 
to the voltage terminal of a storage capacitor of the memory. The memory output is fed via a low pass filter, a buffer 
and a high pass filter to a separation circuit, which also receives the sum signal. 
USE - For non-invasive heart beat determination from impedance cardiogram. 
ADVANTAGE - Determination of true impedance signal free of interfering breath superimposition. 
DESCRIPTION OF DRAWINGS - The figure shows the course of the sum signal 

I Sum signal 

II Breath signal 
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Non-invasive haemodynamic monitoring using impedance cardiography - includes computer which is used to 
process signals from bioimpedance electrode system with correction for gain frequency distortion 
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The haemodynamic monitoring apparatus includes a bioimpedance electrode system which employs a total of six 



electrodes (20) at the xiphoid process level, a pair of measuring electrodes (22), positioned laterally on the neck, an 
influencing electrode (24) on the left leg, and an influencing electrode (26) on the forehead. The electrodes may be 
standard EEG spot electrodes. 

The bioimpedance signals are corrected for gain frequency distortion through the use of sinusoidal test signals 
through the measuring electrodes to identify distortions and to correct the same during actual measurements. Time 
derivative bioimpedance signals are employed, the power spectrum calculated and an autoconvolution procedure 
used to emphasise the heart rate harmonic. 

ADVANTAGE - Provides accurate and substantially continuous assessment of a patient's cardiac performance. 



Original Publication Data by AuthorityArgentinaPublication No. ...Claims: check-points;calculating stroke volume 
as a function of said EL VET, maximum time-differentiated bioimpedance (dZ/dt)max, specific blood resistivity (P), 

distance (L) between two bioimpedance voltage sensing electrodes of the analog input device, baseline 

bioimpedance (Z0), said correction factor Zs-q, and a novel scale factor (K); andcalculating cardiac output by 
multiplying said stroke volume by said heart rate... 
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Impedance cardiography monitoring appts - generates time-frequency distribution of data from time 
derivative impedance signal for selected portion of signal spanning single heartbeat, and identifies time of 
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Alerting Abstract US A 

The cardiac monitor gathers and processes thoracic impedance and EKG signals. EKG signals are adaptively 
processed by digitizing, filtering, differentiating and raising the resultant differential by a power greater than one to 
emphasize changes in the slope of the EKG signal. Blocks of the processed EKG data are analyzed to identify peak 



amplitude and to compare spacing between peak amplitudes adaptively to more accurately identify R wave peaks. 
Stroke volume is determined from a thoracic impedance signal and its time derivative. Pref, a time-frequency 
distribution is taken of the time derivative thoracic impedance signal after low- and high-pass filtering to identify B 
and X wave events in the signal which are used to determine ventricular ejection time and dZ/dt min for a 
determination of heart stroke volume by conventional methods. 

USE/ADVANTAGE - Processing time -derivative, thoracic impedance signal generated from patient to identify 
events in time-derivative impedance signal associated with beats of patient's heart to determine heart rate from ECG 
and heart stroke volume from thoracic impedance signals. 
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Edema judging apparatus in living body for diagnosis of diseases concerned with heart, kidney, liver etc, 
measures bioelectric impedance value by supplying alternating current of different frequencies to body of 
subject 
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NOVELTY - A measuring device measures the bioelectric impedance value by supplying alternating current of 
different frequencies to body of subject, based on which a calculator computes the values of judging parameter. A 
determining unit determines reference values of same kind based on the parameter values of same kind calculated in 



the past. A judging unit judges edema by comparing the judging parameter value of same kind with the past values. 
USE - Forjudging edema in living body for diagnosis of diseases concerned with heart, kidney, liver etc. 
ADVANTAGE - Enables to judge the edema appropriately for each individual subject. The operation of the judging 
apparatus is simplified without inputting the personal parameters such as a height, age, sex, a body weight. 
DESCRIPTION OF DRAWINGS - The figure shows the block diagram of edema judging apparatus. 
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PROBLEM TO BE SOLVED: To provide a therapeutic unit, capable of being easily used at home or the like and 
directly detecting a diseased part to be treated through measuring the living body impedance of the body of a patient 
by applying an electric current thereto, and capable of efficiently treating the diseased part through checking the 
effect of the treatment. 

SOLUTION: The therapeutic unit is provided with a measuring part for measuring the living body impedance of the 
sites of the body through applying an electric current to the body of the patient, and a therapeutic means for treating 
the diseased part of the patient. The therapeutic unit detects and treats the diseased pail based on the measured 
impedance, and judges and displays the effectiveness of the treatment based on the varied amount between a first 
impedance before the treatment of the diseased part and a second impedance after the treatment thereof. Further, the 
therapeutic unit is provided with an operating means for determining several settings for therapeutic means, such as 
treatment intensity and treatment time, for a next treatment, based on the effectiveness of the treatment. The 
therapeutic unit controls the therapeutic means so as to carry out the next treatment based on the several settings for 
therapeutic means, such as treatment intensity and treatment time. 



COPYRIGHT: (C)2003,JPO 
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NOVELTY - Impedance measurements are performed at predetermined portions encircling each breast. The 
measurements corresponding to each breast are compared to determine difference substantially for diagnosing 
possibility of cancer. 

DESCRIPTION - An INDEPENDENT CLAIM is also included for electrode array for the diagnosis of breast 
cancer. 

USE - For breast cancer diagnosis. 

ADVANTAGE - Enables detecting breast cancer in a very simplified manner. 

DESCRIPTION OF DRAWINGS - The figure is a block diagram of the breast cancer diagnosing apparatus. 



Original Publication Data by AuthorityArgentinaPublication No. Original Abstracts: A method and apparatus for 
screening, sensing, or diagnosing disease states by obtaining a plurality of electrical impedance data 
measurements in organized patterns from two anatomically homologous body regions, one of which may be 

affected impedance matrix, and deriving from these matrices their eigenvalues and eigenvectors. The matrices 

and their derivatives are then related by their characteristics to normal or disease states. 
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Heart condition e.g. heart failure, onset predicting method for patient, involves predicting onset of medical 
condition within patient based on impedance values representative of thoracic fluid levels and ventricular 
mass 
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NOVELTY - The method involves detecting impedance values representative of thoracic fluid levels within a patient 
to detect a fluid overload. Impedance values representative of ventricular mass are detected within the patient. An 
onset of a medical condition within the patient is predicted based on the impedance values representative of the 
thoracic fluid levels and the ventricular mass. 

DESCRIPTION - An INDEPENDENT CLAIM is also included for a system for predicting the onset of a heart 
condition within a patient using an implantable medical device. 

USE - Used for predicting onset of a heart condition e.g. heart failure, hypertrophy and pulmonary edema, of a 
patient in which an implantable medical device, such as pacemaker and implantable cardioverter/defibrillator (ICD), 
is implanted. 

ADVANTAGE - The onset of the medical condition within the patient is accurately predicted based on the values 
representative of the thoracic fluid levels and the ventricular mass, thus enabling a medical device to automatically 
deliver appropriate therapy in an efficient and simple manner. 

DESCRIPTION OF DRAWINGS - The drawing shows pertinent components of an implantable heart failure- 
responsive medical system having a pacemaker detecting and evaluating heart failure based on ventricular and 
predicting the onset of heart failure. 
10 Pace maker 

12 Ventricular cardiac pacing leads 

14 Drug pump 

16 Warning device 

18 Bedside heart failure monitor 



Original Publication Data by AuthorityArgentinaPublication No. Claims: A system for predicting the onset of a 
heart condition within a patient using an implantable medical device, the system comprising:a fluid overload 



detection unit operative to detect impedance values representative of changes in fluid levels within the thorax of the 
patient;a ventricular mass overload detection unit operative to detect impedance values representative of changes in 
ventricular mass of the patient; andan overload-based prediction unit operative to predict the onset of a heart 
condition within the patient based on the values representative of fluid overload in combination with... 
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Physiologic state detection method for human myocardium, involves diagnosing extent of change in 
myocardial physiologic state as function of rate of change of measured myocardial impedance from computed 
baseline value 
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Alerting Abstract WO A2 

NOVELTY - The method involves measuring periodically mean myocardial electrical impedance values between 
each pair of electrode pair attached to myocardium, and storing the values as function of time. The extent of change 
in the physiologic state is diagnosed as a function of rate of change of measured impedance from computed baseline 
value, after the mean impedance value is determined to change from baseline value. 

USE - For detecting quantitative measure of physiologic and biochemical state of human myocardium or coronary 
artery during and after surgery, also detects extent of change of myocardial electrical impedance from baseline 
value to provide diagnosis of extent of ischemia, stenosis, tissue rejection, repurfusion and effectiveness of 
cardioplegia and ischemia preconditioning as well as the general effectiveness of coronary bypass surgery. 
ADVANTAGE - Provides the physician with a quantitative estimate of the extent of any of several physiologic 
states of the myocardium or coronary artery. 

DESCRIPTION OF DRAWINGS - The figure shows a block diagram of the myocardial impedance monitor. 
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External defibrillator for cardiac arrest treatment, outputs electrical therapy pulses to patient, when 
command is generated by controller based on detected cardiac arrhythmia detection 
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Alerting Abstract WO Al 

NOVELTY - A sensor (18) detects a physiological signal of a patient indicating an intrinsic cardiac activity, based 
on which the cardiac arrhythmia is detected by a detector (22). A therapy delivery unit (24) outputs electrical therapy 
pulses to the patient, when a controller (20) automatically generates a command based on cardiac arrhythmia 
detection. 

DESCRIPTION - An INDEPENDENT CLAIM is also included for public cardiac therapy pulse providing method. 
USE - For treating patient suffering from sudden cardiac arrest. 

ADVANTAGE - The external defribillator can be used effectively by a person without requiring special medical 
training. The patient is continuously monitored and need of therapy is determined, automatically. The defibrillator 
has several modes of operations for use in different purposes. 

DESCRIPTION OF DRAWINGS - The figure shows the block diagram of an external defibrillator. 
18 Sensor 
20 Controller 
22 Detector 

24 Therapy delivery unit 



Original Publication Data by Authority ArgentinaPublication No. ...Claims: activity;a cardiac arrhythmia detector 
coupled to said sense circuit to detect a life threatening cardiac arrhythmia based on said physiological signal;a 
microprocessor-based controller adapted to generate automatically a command in the presence of said cardiac 
arrhythmia; anda therapy delivery circuit adapted to deliver electrical therapy pulses to said patient to correct said 
cardiac arrhythmia in response to said command, anda comparator adapted to compare said physiological signal to a 
threshold value, said threshold value being generic to cardiac patients.We claim: 1. A publicly accessible external 
defibrillator for automatically generating a generic cardiac therapy for a person suffering from a life threatening 
cardiac condition, said external defibrillator comprising;a first electrode adapted to be attached to said patient 
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Alerting Abstract US A 

The method involves selecting specific constant voltage or current pulses to be applied to an electrode (6) of a 
catheter. Then, the selected pulses are applied to the electrode. The electrode is made to contact with a tissue area 
arranged in an ionic liquid atmosphere. 

The electrical characteristic of electrode during, before and after contact with the tissue area is determined. The 
magnitude of initial rise in impedance of electrode for each pulse signal is measured. The measured impedance level 



is compared with predefined value. Based on the comparison result, the contact level of electrode is judged. 
USE - For cardiac RE ablation apparatus. 

ADVANTAGE - Enables determination of electrode contact quickly and accurately. Facilitates grasping of contact 
information by physician or user instantaneously thereby reduces damage of cardiac tissue. Facilitates usage in 
various therapeutic and diagnostic processes. 
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Type 2 diabetes is a strong risk factor for coronary heart disease and sudden cardiac death. It is associated with 



reduced baroreflex sensitivity (BRS) and heart rate variability (HRV), which are indicators of increased risk for 
mortality and morbidity in various patient populations. This study was designed to assess the effects of exercise 
training on BRS, HRV, and hemodynamics in patients with type 2 diabetes. Subjects (50 men, mean age 53.3 +/- 5.1 
years) with type 2 diabetes were randomized into either a control group, in which they received conventional 
treatment only, or an exercise group, in which they received conventional treatment together with heart rate - 
controlled endurance training twice a week and supervised muscle strength training twice a week for 12 months. 
Measurements taken at baseline and follow-up included VO SUB 2max, standard time and frequency domain 
measures of HRV during 24-h recording, and BRS by the phenylephrine method. Cardiac index, systemic vascular 
resistance index, stroke index, and pulse wave velocity were measured by whole-body impedance cardiography. 
Significant improvements in VO SUB 2max (exercise group: +2.3 ml . kg SUP -1 . min SUP -1; P < 0.005 vs. 
control group), muscle strength, and glycemic control (exercise group: HbA SUB lc -0.9%; P < 0.001 vs. control 
group) were observed in the exercise group. BRS increased in the exercise group, from 6.8 to 8.6 ms/mmHg, and 
decreased in the control group, from 7.5 to 6.4 ms/mmHg (95% CI for the difference between 0.05 and 4.36 
ms/mmHg; P < 0.05). No significant changes in the time or frequency domain measures of HRV or in systemic 
hemodynamics were observed. We concluded that exercise training improves BRS sensitivity in type 2 diabetes 
subjects in addition to increasing the exercise capacity and muscle strength and improving glucose control. These 
beneficial effects in reflectory autonomic regulation and glucose control caused by exercise may be associated with 
improved prognosis of type 2 diabetes patients. 

Medical Descriptors: 

...clinical trial; controlled study; diabetes control; disease association; endurance; follow up; glucose blood level; 
heart index; heart rate variability; hemodynamics; human; impedance cardiography; ischemic heart disease; male; 
morbidity; mortality; muscle strength; parameter; priority journal; prognosis; pulse wave; randomized controlled 
trial; risk... 
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The association of platelet and red cell count with platelet impedance changes in whole blood and light- 
scattering changes in platelet rich plasma: evidence from the Caerphilly Collaborative Heart Disease Study. 
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This epidemiological study was undertaken to explore possible relationships among various haematological indices, 
prevalent ischaemic heart disease and platelet "function" as measured by two rather different methods. ADP- 
induced platelet impedance changes in whole blood were strongly associated with prevalent ischaemic heart disease 
in a general population of 49-66 year men at increased risk. Adenosine diphosphate (ADP) induced platelet 
aggregation in platelet rich plasma (PRP) at a constant platelet count and also the whole blood platelet count and red 
cell (RBC) count were strongly and independently related to ADP-induced platelet impedance changes. Both 
platelet count and platelet aggregation in PRP assessed by changes in optical density were directly related to 
increasing platelet "sensitivity" as measured by impedance changes in whole blood but RBC count was inversely 
related. Positive independent relationships between platelet impedance changes and plasma viscosity and fibrinogen 
were markedly attenuated when platelet count was taken into account, but this finding does not discount a role for 
these factors in platelet aggregation. No relationship was noted between white blood cell (WBC) count and platelet 
impedance changes; however, a significant inverse relationship was noted with platelet aggregation in PRP. These 
findings indicate that laboratory-based experimental findings can be observed in population based studies, and that 
these haematological factors may be important indicators of ischaemic disease in the population. 
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[Impedance methods of studying the vascular changes in insulin -dependent diabetes mellitus] 

Prouchvaniia s impedansni metodiki na sudovite promeni pri insulinozavisim zakharen diabet, 
Ikonomov M 

Vutreshni bolesti ( BULGARIA ) 1989, 28 (6) p52-6 , ISSN: 0506-2772-Print Journal Code: 0032666 
Publishing Model Print 

Document type: Comparative Study; English Abstract; Journal Article 
Languages: BULGARIAN 
Main Citation Owner: NLM 
Record type: MEDLINE; Completed 

The early diagnosis of the vascular degenerative changes in diabetes mellitus is a present day problem in view of 
their early prophylaxis. In 89 patients with insulin-dependent diabetes the changes of the peripheral vascular 
segments in the legs and of the brain arterial system were studied with impedance methods by clinical index-stage 
of the disease. Changes of the impedance indices which characterize the structural-tonic changes of the vascular wall 
as well as changes of the velocities of the volumetric hemispheric circulations-trie basic parameters of brain 
hcmodynamics-were found. In difference from the peripheral vascular segments, the changes of the complex 
impedance indices of the carotid arterial system occur in the moderately severe forms of diabetes mellitus. The 
impedance noninvasive examinations give early preclinical informative data for the peripheral vascular segments of 
the legs and for the brain vascular systems determined by the clinical stage of the disease. 
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Impedance pneumography, electrical impedance measurements of the lung, is a technique which has been widely 
used to monitor respiration non-invasively and more recently, the onset of pulmonary oedema. Attempts have been 
made to try to localise the changes in impedance using electrode arrays and electrode guarding. These techniques 



allow localisation to a particular hemi thorax, but the resolution of the majority of the systems remains poor. To 
assess the performance and possible clinical applications of APT, measurements have been made following increases 
in lung volume and pulmonary blood volume. During inspiration an increase in both the area and the magnitude of 
the impedance changes over the area of the lungs was observed. Numerical analysis of the impedance changes in 
normal subjects reveals a consistently high correlation between the volume of air inspired and the 

magnitude of the impedance changes. The resolution of the system is sufficient to monitor differences in 
ventilation in the right and left lung and to measure variations in these levels with posture. Preliminary clinical work 
suggests that APT may be used to detect ventilatory defects in certain types of lung disease. APT measurements 
show a decrease in resistivity over the area of the lungs when the pulmonary blood volume is increased by the 
intravenous infusion of 1.5 litres of isotonic saline. Similar changes in the volume of fluid in the lungs are known to 
occur in pulmonary oedema. APT measurements of lung impedance may detect the onset of pulmonary oedema in 
high risk patients. 
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Transthoracic electrical impendance in anaesthesia and intensive care. 
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Pulmonary fluid accumulation plays an important role in the development of post-traumatic pulmonary 
insufficiency. Yet initially diagnosis may be difficult. The measurement of transthoracic electrical impedance was 
used to detect early pulmonary fluid overload. In healthy test persons infusions of isotonic electrolyte solutions and 
diuresis were accompanied by changes of impedance dependent on the amount of infused or withdrawn fluid. In 
patients with pulmonary insufficiency a relatively low mean body impedance was recorded. Enforced diuresis 
resulted in a rise and in diminution of the alveolar-arterial oxygen difference. 
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Abstract: Objective: In order to evaluate the security and practicability of thoracoscope examination and treatment 
using Fiberoptic Bronchoscope. Methods: 25 patients of pleural effusion and 22 patients of spontaneous 
pneumothorax were performed thoracoscope with fibrobronchoscope, while Pulmonary impedance plethysmogram 
monitoring were given and changes of Vital signs, indexes of ECG and blood gas analysis were also recorded. 
Results: The mean Pulmonary Arterial Pressure (MPAP) and heart rate of pleural effusion patients were significantly 
higher in the course of operation than in per-and post-operation (P<0.05); No serious side effects occurred in all 
patients. 22 patients of pleural effusion were given corrective pathologic diagnosis, and treatments with Fiberoptic 
Bronchoscope instead of thoracoscope were successed in 1 1 patients with spontaneous pneumothorax. Conclusion: 
the operation did not increase incidents of critical side effects in patients which cardiac and pulmonary function are 
normal before operation. It is suggested the technique of thoracoscope using Fiberoptic Bronchoscope has obvious 
advantages in examination and treatment of pleura and lung diseases due to its convenience, broad field of 
observation and low incidents of critical side effects. 
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Abstract: Cases (15) of mitral stenosis (MS) and 10 cases of mitral regurgitation (MR) before and after corrective 
surgery were studied using an impedance cardiograph. Certain characteristics of dz/dt [time derivative of 
impedance] wave form varied significantly in these cases as compared to similar observations in normal individuals 
and patients suffering from other forms of heart diseases. A new non-invasive modality for the diagnosis of mitral 
valvular diseases and for follow-up of such cases after corrective surgery is presented. 
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Corporal composition analysis is an important tool in the initial approach and follow-up of pathologies in which 
variations in different compartments and compounds of body represent additional risk factors or influence the 
response to different treatments. In the particular case of obesity, a chronic disease, the determination of fat mass 
and fat free mass is fundamental in the initial and follow up evaluation of obese patients. Techniques that measure 
the different compartments are not available in the real clinical practice: we must use methods that measure one- 
compartment or characteristic of the body, and by means of the development of mathematic formulas to estimate the 
different body compartments. The development of mathematical equations based in bio- impedance analysis 
adapted to different populations adjusted by age, sex, body mass index, etc., is useful in the clinical practice. 
Multiple regression analysis is used to develop these equations; the right election of variables, adjusted model, and 
post hoc validation may produce equations useful in clinic and epidemiological areas. In this article, we review the 
methodology for the development of multiple regression equations for the analysis of corporal composition with bio- 
impedance, and the validation of these equations with gold Standard methods using graphic and numeric approaches. 
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Aim: To observe the clinical effect of radix astragali on patients with cardiovascular disease so as to provide 
scientific basis for correct clinical application. Methods: The experiment was conducted from June 2 003 to 
December 2004. Retired military soldiers of Entertainment Center of Chinese PLA living in Jinzhou, teachers in 
universities of Jinzhou as well as cadres, workers and residents of Jinzhou were took as observation objects. 
According to the diagnosis standard of elderly people with cardiovascular disease made by Geronotology Branches 
of Chinese Medical Association, 54 patients with cardiovascular disease were selected. Patients all orally took radix 
astragali at the dose of 50 g/d three times a day with one month as a progress (Materials were washed with distilled 
water, and then dried and crashed into powder, which was sifted and put into the capsules for patients to take orally). 
Changes of clinical aging index, clinical expression, electrocardiogram, impedance cardiogram, biochemical 
indicator, blood rheology etc. in patients were observed three progresses after the administration. Results: Totally 54 
patients were involved in the analysis of results, and no subject withdrew from the experiment. 1 Changes of clinical 
symptoms in patients after drug-taken: Of 54 patients who had taken drugs, clinical symptoms of 4 patients (7%) 
disappeared and that in 36 patients (67%) changed to some degree, 14 patients (26%) without changes, the total 
efficient rate was 74.1%. 2 Changes of electrocardiogram and impedance cardiogram of patients after drug-taken: 
After the administration, there were 1 patient with inefficient sinus bradycardia, 2 patients with acceleration, 1 
patients with atrial premature beat and ventricular premature beat and 4 patients with syptoms disappeared; Three 
patients with inefficient myocardial ischemia, 22 patients with amelioration. The stroke volum (SV), stroke index 
(SI), cardiac output (CO) and cardiac index (CI) in patients after administration were increased than those before 
administration (P < 0.05) and the pre-ejection/left ventricular ejection time (PEP/LVET) were lower than those 
before administration (P < 0.05). 3 Changes of blood lipid and blood rheology in patients after admnistration: The 
serum triacylglycerol, high-density lipoproteins cholesterol (HDL-CH) after administration were higher than those 
before administration; Cholesterin (Ch) and low-density lipoprtein (LDL) were lower than those before 
adminstration; The bolld sedimentation rate (BSR) and hematocrit (HMT) after administration were higher than 
those before administration, while the whole blood specific viscosity 1/hematocrit and the serum specific viscosity 
were lower than those before administration. Conclusion: Radix astragali is a better herb medicine in delaying 
insenescence as well as treating cardiovascular disease, which is worthy to be spreaded and applicated in the clinical 
treatment practice. 
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Ultrasonic measurements of blood velocity waveforms from the femoral and tibial posterior arteries were analyzed 
by principal component analysis (PCA) simultaneously with the first derivatives of electrical impedance signals 
(dZ/dt) from the calf of normal subjects and patients with peripheral arterial disease. The three non-invasive 
measurements were performed separately and recorded on magnetic tape together with the electrocardiogram 
(ECG). After low-pass filtering at 30 Hz, the signals were digitized at 200 samples/s, synchronized by the R wave of 
the ECG, and coherently averaged using at least 50 cardiac cycles with uniform heart rates (+/-10 percent) for each 
type of signal. For an ensemble of 99 waveforms corresponding to 33 lower limbs of an initial population of 23 
patients, the first six principal components account for 96.5 percent of the total signal variance. Automatic 
identification of patients with significant arterial occlusions (>50 percent) was most accurate with the coefficients of 
the first principal component of the blood velocity signals of the tibial posterior artery and the third principal 
component of dZ/dt, resulting in a diagnostic precision, sensitivity, and specificity of 100 percent. Although these 
results cannot be automatically extrapolated to other patient populations, the use of PCA of multiple physiological 
waveforms is presented as a powerful method likely to be incorporated in future intelligent medical instruments. 
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Abstract: The small fluctuations in thoracic electrical impedance which occur during the cardiac cycle have been 



used to estimate the stroke volume. The result is calculated from the maximum rate of change of impedance 
measured between band electrodes round the neck and lower thorax. In patients without cardiovascular disease this 
technique correlates well with more standard estimates of cardiac output, although in patients with cardiovascular 
disorders the absolute correlation may not hold. However, even in this group the changes in stroke volume which 
occur with exercise or drug therapy follow the predicted pattern. As this non-invasive technique may prove 
extremely valuable in the clinical field, further work has been carried out to determine the origins of these 
impedance changes, and, in particular, the extent to which the systematic and pulmonary circulations contribute. ( 
IRefs) 
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A possible clinical application of electrical impedance tomography (EIT) might be to monitor changes in the 
pulmonary circulation, provided the reproducibility of the EIT measurement is adequate. The purpose of this study 
was threefold: the intra- and inter-investigator variability of repeated measurements was investigated. Three different 
regions of interest (ROI) were analysed to assess the optimal ROI. Twenty-four healthy subjects and six patients 
were included. The Sheffield applied potential tomograph (DAS-01P, IBEES, Sheffield, UK) was used. Electrodes 
were attached by investigator A, and duplicate EIT measurements were performed. After detachment and 45 min of 
rest, the protocol was repeated by another investigator B, and afterwards by the initial investigator A. Three ROIs 
were analysed: whole circle, 'inner half circle' and contour. The mean difference in impedance changes between 
observers is presented in arbitrary units (AU) +/- SD. Finally, the influence of age, body composition and sex on the 
EIT result was examined. For the contour ROI, the mean difference for the intra-investigator situation was -1.44 x 
10(-2) +/- 18.45 x 10(-2) AU (-0.7 +/- 9.0%), and was 5.46 x 10(-2) +/- 21.66 x 10(-2) AU (2.7 +/- 10.8%) for the 
inter-investigator situation. The coefficient of reproducibility of the intra- and inter-investigator reproducibility 
varied between 0.89 and 0.97 for all ROIs (P < 0.0001). There is a relation between impedance change and age 
(correlation coefficient r = -0.63, P < 0.01 for contour ROI), and between impedance change and body mass index 
(BMI) (r = -0.53, P < 0.05). We found a significant difference in mean impedance change between groups of males 
and females. In conclusion, EIT results are highly reproducible when performed by the same investigator as well as 
by two different investigators. 
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Measurements of systolic ejection dynamics by impedance cardiography were compared with simultaneous Doppler 
echocardiography in normal subjects and coronary artery disease patients. Patients with chest pain admitted for 
elective coronary angiography were monitored by simultaneous impedance cardiography and Doppler 
echocardiography before, during, and after treadmill exercise. Ensemble-averaged ECG, impedance cardiogram 
(ICG), the first derivative of ICG (dZ/dt), and Doppler waveforms were analyzed to identify systolic ejection 
variables. The timing of aortic valve opening was well correlated (r = 0.78) the timing of peak ejection velocity was 
very well correlated (r = 0.86), and the timing of aortic valve closure was moderately correlated (r = 0.69 and r = 
0.73) in these subjects. The thoracic electrical impedance acceleration and normalized impedance acceleration 
indices were moderately correlated with Doppler model acceleration (r = 0.74, r = 0.79). The impedance cardiogram 
waveforms are of complex origin and are related to both aortic blood velocity and aortic blood acceleration. Users of 
dZ/dt timing features for determining aortic valvular events might consider alternative impedance features to 
improve ejection time accuracy. 
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Ensemble-averaged ECG, impedance cardiogram (ICG), the first derivative of ICG (dZ/dt), and Doppler 
waveforms were analyzed to identify systolic ejection variables. The... ( 

Descriptors: ; Adult; Aged; Aortic Valve— physiopathology—PP; Blood Flow Velocity —physiology— PH; Coronary 
Disease-diagnosis-DI; Humans; Middle Aged; Myocardial Infarction— diagnosis-DI; Myocardial Infarction- 
physiopathology— PP; Prospective Studies; Recurrence; Reference Values; Ventricular Function, Left— physiology— 
I'll 



A 15/7,K/10 (Item 10 from file: 155) 

Fulltext available through: STEC j uli Jen Pei-i 
MEDLINE(R) 

(c) format only 2008 Dialog. All rights reserved. 
09029680 PMID: 2741438 

[Physical work capacity and left ventricular function assessed using an impedance cardiographic method in 
patients with a rheumatic mitral valve defect] 
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The interrelations between physical working capacity and left ventricular function were studied in 51 patients with 
mitral valvular disease (17 men and 34 women) by impedance cardiography. A number of physical working capacity 
indices and the impedanve cardiographic indices of the ejection and contractile functions of the left ventricle were 
determined. As an approximate assessment of the left ventricular function the degree of the changes of the 
impedance cardiographic indices from the state of rest to physical loading was used. A better correlation was 
established between the physical working capacity and the increase if the impedance cardiographic indices of the 
ejection and contractile left ventricular functions from the state of rest to physical loading than with the same indices 
determined in the state of rest only. The impedance cardiographic indices of the left ventricular function by physical 
loading increase to a lesser degree in patients with diminished left ventricular function at rest (combined mitral 
valvular disease) while in the patients with normal left ventricular function at rest ("pure" mitral stenosis) the 
changes are like those in healthy persons. 
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Since a relatively high incidence of cardiovascular disease is associated with wheelchair confinement, exercise stress 
testing techniques should be utilized to assess myocardial performance of wheelchair-dependent individuals. 
Therefore, the purpose of this study was to apply the techniques of impedance cardiography to graded wheelchair- 
type exercise. For this, 9 wheelchair-dependent volunteers completed a progressive intensity, discontinuous test on a 
wheelchair ergometer (WERG) at power outputs (PO) of 10, 20, and 30 watts. An impedance cardiogram (ZCG), 
electrocardiogram (ECG), and phonocardiogram (PCG) were recorded for 15 sec immediately following steady state 
exercise. Stroke volume (delta V) calculated from the ZCG was multiplied by steady state heart rate (HR) to estimate 
cardiac output (Q). The simultaneous recording of the ZCG, ECG, and PCG permitted calculation of systolic time 
intervals and impedance cardiography contractility indices. Values for delta V, HR, Q, arteriovenous oxygen 
difference, systolic and diastolic blood pressure, mean systolic ejection rate, the first 

derivative of the impedance change, and the Heather Index increased with increments in PO. The Q-S2 interval, 
left ventricular ejection time (LVET), the pre-ejection period (PEP), the ratio of PEP to LVET, and the R-Z interval 
decreased with increases in exercise intensity. A linear relationship was found between Q and oxygen uptake which 
was similar to that reported by other investigators for arm exercise. These data indicate that impedance cardiography 
may be used in conjunction with electrocardiography and phonocardiography for the non-invasive assessment of 
myocardial performance during wheelchair exercise testing. 
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Abstract: An apparatus is provided which allows a subject to determine by himself/herself whether or not he/she is 
apt to develop a deep-vein thrombosis in a region of a lower limb in a simple manner. A variation between the 



bioelectric impedance values measured respectively before and after a posture change is compared with a reference 
value. The posture change includes a bending and stretching exercise, a bending and stretching in knees in a seated 
position and a repeating of standing-up and sitting-down motion. Alternatively, a blood storage capacity of the lower 
limb region may be estimated from a gradient of bioelectric impedance represented by a variation thereof per unit 
time to determine whether or not the subject is apt to develop deep-vein thrombosis in the lower limb region. 
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Abstract: Impedance cardiography (Noninvasive continuous cardiac output monitor, NCCOM) was used to estimate 
cardiac function in 67 subjects of cardiac valvular disease perioperatively at rest and immediately after a single load 
exercise on a treadmill. 1) A comparison was made between cardiac output values determined by thermodilution and 
impedance cardiography and good correlation was observed at rest (r=0.87) in 18 subjects, excluding case of aortic 
regurgitation. 2) In the group of aortic regurgitation, the cardiac output value reflected the regurgitant volume, and it 
was significantly increased in comparison to the group of normal subjects. Conversely, the group with mitral 
regurigitation was decreased. The values returned to the normal range at rest after value replacement. 3) In the mitral 
stenosis group, the values showed low output, and postoperatively (opened mitral commisurotomy or mitral value 
replacement), they were improved at rest. 4) The percent change in stroke index values obtained by impedance 
cardiography at rest and immediately after treadmill exercise (4km/h, 10% grade, 10 minutes) were divided into 
three groups, that is the group with increase, the group with no change and the group showing a decrease. In the 
group with increase, .ovrhdot.V02 max, which was examined by multiple load ergometer excercise, was higher than 
in the group with no change (p < 0.05) and in the group showing a decrease (p < 0.005). 5) The group which 
underwent mitral valve replacement leaving the posterior cusp in place lead a better cardiac function than the group 
in which the posterior cusp was not preserved. 6) Echocardiography, which was also employed for evaluation of 
myocardial function, showed improvement after operation, and it was useful to compare with impedance 
cardiography. Impedance Cardiography (NCCOM) was suitable to examine the reserve left ventricular function 
noninvasively, especially the present change in stroke index. 
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Objective: To investigate whether perioperative changes in bioelectrical impedance reflect the severity of illness in 
pediatric patients after heart surgery. Design: Prospective, controlled study. Setting: University-affiliated children's 
hospital. Patients: A total of 107 patients admitted to a pediatric intensive care unit after congenital heart 
surgery.Interventions: None. Measurements and Main Results: Single frequency (50 kll/,) bioelectrical impedance 
was measured in the lower extremities before surgery and immediately, 16 hrs, and 40 hrs after admission (DO, Dl, 
D2) to the pediatric intensive care unit. Postoperative changes in bioelectrical impedance were assessed by 
calculating values relative to the preoperative data (bioelectrical impedance ratio). These bioelectrical impedance 
ratios at DO in both the nonsurviving and surviving patients were 0.84 +/- 0.06 and 0.85 +/- 0.01 (mean +/- SE), 
respectively, indicating that the initial decrease caused by surgical stress itself was not directly related to the 
prognosis. The bioelectrical impedance ratio showed an increase toward preoperative values in surviving patients 
(0.94 +/- 0.02) at Dl, and they showed a sustained decrease (0.70 +/- 0.06) in nonsurviving patients. Patients with a 
bioelectrical impedance ratio at Dl of <0.8 showed a higher mortality (25%) compared with those patients with a 
day-1 bioelectrical impedance ratio of >=1.0 (0%). The duration of the stay in the pediatric intensive care unit, 
mechanical ventilation, and inotropic support were all significantly longer in the patients with the lower bioelectrical 
impedance ratio. Conclusions: Measurement of the relative changes in postoperative bioelectrical impedance, which 
reflects perioperative alterations in body composition, provides a quantitative estimation of the critical illness in 
pediatric patients after heart surgery. 
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Abstract: Electrical impedance signals from the lower limbs of normal individuals and patients with atherosclerosis 
have been studied in the frequency domain. A current of 1 mA at 40 kHz was introduced with strip electrodes around 
the ankles, and voltage differences were measured with electrodes above the knee and above the current electrode of 
the same limb. The impedance signal Delta Z and the ECG were recorded on magnetic tape and transferred to a 
digital computer. The first derivative of the impedance signal dZ/dt was calculated by numerical methods from the 
coherent average of at least 20 Delta Z signals, and the spectra were obtained by an FFT algorithm. For young 
normal individuals, only 1 percent of the dZ/dt signal energy lies above 12 Hz. Patients with arterial obstructions 
present a greater attenuation in the lower harmonics, stretching the 99 percent energy bandwidth to 32 Hz. Although 
the amplitude of some spectral components can be used for noninvasive evaluation of arterial disease with a 
precision of up to 90 percent, it was found that the phase spectra are very little influenced by atherosclerosis. ( 21 
Refs) 
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In spite of good correlations between cardiac output measurements by impedance and established invasive 
procedures (dye- and thermo-dilution) reported by numerous authors it is doubtful uptil now whether calculations of 
stroke volume according to the formula of Kubicek et al. (1974) can provide absolutely reliable results. The origin of 
the dz/dt curve and influencing factors of impedance wave have to be cleared up prior to the total acceptation of 
impedance cardiography as a reliable method for determining non-invasive stroke volume. This is true in spite of the 
agreement of all authors we know, that the reproducibility of the impedance cardiography values is as good as in dye 
or thermo-dilution measurements. However, for patient monitoring it is sometimes more important to assess the 
relative changes in stroke volume than to measure its absolute value. For long-term non-invasive monitoring of 
myocardial contractility in critically ill patients or after pharmacological interventions impedance cardiography may 
be recommended. Besides systolic time intervals, such as preejection time and ventricular ejection time, three more 
reliable parameters can be derived from the first derivate of impedance wave. Impedance plethysmography has been 
shown as a reliable method to diagnose deep vein thrombosis and good correlations between impedance and strain- 
gauge plethysmography and phlebography findings are reported. In addition fluid volume changes in the leg, venous 
capacity, venous outflow and arterial inflow may be determined by impedance plethysmography in a simple way. 
There is no doubt that alterations in the fluid content of biological tissue may be measured by impedance technique. 
However, correlations between changes in the transthoracic impedance and fluid content of the thorax can be 
quantified only in a single subject which serves as its own control. Overall standardization is not possible. The 
reason for inter-individual differences in the thoracic impedance at a given reduction of body water are due to 
anatomical differences, intrapulmonary air volume and pressure, location of the electrodes, electrical conductivity of 
the tissue and, above all, due to the position of the body. Therefore if transthoracic impedance is determined 
sequentially measurements must be performed with special attention to the position of the body to get reproducible 
results. Rapid infusion of colloids or blood transfusion may decrease transthoracic impedance due to intravascular 
volume expansion even at a net fluid lost during forced furosemide-induced diuresis or extracorporal hemodialysis. 
Respecting these limitations impedance cardiography may serve as a simple and reliable method for continuous 
monitoring of intrathoracic fluid volume with the advantage of its simple and non-invasive nature. 
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Automated impedance cardiography (ICG) is an attractive method for noninvasive hemodynamic evaluation. The 
objective of our study was to evaluate the feasibility and diagnostic value automated ICG in patients with suspected 
coronary artery disease (CAD). We measured stroke index (SI) and cardiac index (CI) in 65 patients with suspected 
CAD at rest and during bicycle exercise testing. All patients underwent subsequent cardiac catheterization including 
coronary angiography (CA). Depending on the results of CA, patients were divided into three groups, patients 
without significant CAD (group 0), single vessel disease (group 1) or multivessel disease (group 2-3). In a subset of 
20 patients, automated ICG was compared to measurements of CI by the thermodilution (TD) method. Results: 
There were no significant differences in SI and CI at baseline between the three groups. At 75- and 100-watt 
exercise, patients in group 2-3 showed significantly lower mean values of SI and CI as compared to patients of group 
0 and group 1 (all p < 0.05), indicating exercise-induced ischaemic left ventricular (LV) dysfunction. Three patients 
had to be excluded because of inappropriate quality of the ICG signals during exercise. Comparison of automated 
ICG with TD measurements of CI showed good correlations between both methods at rest (r = 0.73) and during 
exercise (r = 0.89-0.91). Conclusions: We conclude that hemodynamic monitoring by automated ICG is both 
feasible and practical during exercise testing. Automated ICG can provide reliable and valuable additional 
diagnostic information on LV function during exercise which is helpful for selecting those patients for angiography 
who are likely to benefit from coronary interventions. 
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...the impedance waveform for each heartbeat (dZ), and the first derivative 
of the impedance waveform (dZ/dt). The filters for signal 

processing used an all-integer-coefficient filtering technology that allows 
f ast ... tracing : the beginning of systole, the opening of the aortic valve, 
the maximum ventricular contraction (dZ/ (dt . sub. max) ) , 

closing of the aortic valve, and mitral valve opening. The ECG signal is... 

...waves, which then are used to reconstruct the QRST signal. The maximum 
value of the dZ/dt signal during the cardiac cycle, dZ 
/ (dt . sub. max) was calculated and displayed. A touch-screen interface 
displayed the real-time waveforms... 
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...was significantly harsher than either 6-EO or 10-EO; the latter two 
behaved similarly. 

Impedance: Figure 4 shows the net change in Ollmar 
Index as measured with the SCIM. The results generally agree well 
with the water-loss rates measured. They clearly show that 
SLS produced significantly greater damage than any of the three 
ethoxylated analogs. These findings also show significant differences 
between 3... 
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Assessment of myocardial lesion size during in vitro radio frequency catheter ablation. (Author Abstract) 

Author Abstract: ...analysis. We found that there are irreversible changes in the reactive and resistive components 
of impedance that occurred during tissue ablation. The irreversible changes of these components are greater in 
magnitude, and correlate better with the size of lesions than that of impedance alone that is... 
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...there is an extravasation, the pool of fluid that collects at the 
injection site will change the impedance value 

detected by an adhesive electrode EDA(TM) patch (patent pending) . Prior to 
this invention, the... 

...Its wholly-owned subsidiary, AngioDynamics, Inc., manufactures three 
types of medical devices angiography, therapeutic and coronary. 
Another subsidiary, Enteric Products, Inc., develops, manufactures and 
markets tests for detection of the ulcer... 
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Author Abstract: ...useful information about the changes in blood volume that occur in the thorax during the heart 

cycle. The aim of this paper is to present a new (tomographic-like) method to sectional surface area changes of 

the aorta, the vena cava, the carotid arteries, and the heart. This paper shows that the different sources of the 
thoracic EI waveform may be separated in t ime and location on the thoracic surface and that aortic volume changes 
may be estimated accurately. 

Index Terms-Electrical impedance, electrode array, impedance cardiography, impedance imaging. 
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Author Abstract: ...electrical bioimpedance device. Values were recorded and temporal patterns of survivors and 
nonsurvivors were described. Cardiac indices obtained simultaneously by the 2 techniques were compared. Of the 
17 patients, 1 1 (65%) died. Survivors had higher values than nonsurvivors for mean arterial pressure, cardiac index, 
and oxygen saturation, delivery, and consumption at comparable times. Cardiac index values, as measured by 
invasive and noninvasiye methods, were correlated. We concluded that hemodynamic... 
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CI = cardiac index ECG = electrocardiographic ED = emergency 

department (PtcO.sub.2) = partial pressure of transcutaneous oxygen (SaO... 

...respiratory rate, and mental status. Subsequent circulatory monitoring 
is often limited to blood pressure and heart rate recording, plus 
occasional arterial blood gas measurements and determinations of 
hematocrits and urinary output... 

...cerebral blood flow, oxygenation, and metabolism. Except in extreme 

conditions, the blood pressure and the heart rate are not well 

correlated with blood flow in acute clinical situations ( 1 ) ; the routine... 

...rates, and logistic problems, however, prevent its being routinely used 

in the acute care setting. 

Cardiac output monitoring by an electrical bioimpedance 
technique is emerging as a new method of monitoring. . . 

. . .may greatly affect hemodynamic monitoring. Handelsman extensively 
reviewed the noninvasive electrical bioimpedance methods for measuring 
cardiac output and concluded that they relate changes in thoracic 
electrical conductivity to changes in aortic... 

...accuracy and reliability of this new technology compared with the 
standard thermodilution method for measuring cardiac output in 
critically ill stroke patients shortly after admission to an ED. We also 
evaluated the feasibility of multiple noninvasive monitoring systems to 
assess the three components of circulation: cardiac function, 
pulmonary function, and tissue perfusion. 

Patients and Methods 

Patients 

We studied a consecutive series... 

. . .made during relatively stable periods when a patient did not exhibit 
anxiety, restlessness, or agitation. Cardiac output and 
cardiac index were calculated by the thermodilution technique ( 
cardiac output computer, Model 9520A, Baxter Edwards Laboratories, 
Santa Ana, California). Three to five measurements were... 

. . .values at the end of more than three expirations were averaged. At the 

time of cardiac output determination, arterial and mixed venous 

blood specimens were obtained anaerobically in heparinized syringes, stored 



...from the saturation and hemoglobin values, with corrections made for 
dissolved oxygen in the plasma. Cardiac index (CI), oxygen delivery, 
oxygen consumption ( ( VO . sub . 2 ) ) , and other derived variables were 
calculated. . . 

. . .data set was taken within a two-minute period and keyed to the time of 
cardiac output measurement. All flow variables and 



flow-derived variables were indexed to body surface area. 

Thoracic Electrical Bioimpedance Measurement of Cardiac 

Index 

We used a prototype model of a new thoracic electrical bioimpedance 
device developed for... 

...electrodes were placed 5 cm inside the area defined by the injecting 
electrodes. Three electro-cardiographic (ECG) leads were placed 
across the precordium and left shoulder. 
A 100-kHz, 4-mA. . . 

...to record the ECG, the baseline impedance ((Z.sub.O)), the impedance 
waveform for each heartbeat (dZ), and the first derivative of 
the impedance waveform (dZ/dt) . The filters for signal processing 
used an all-integer-coefficient filtering technology ... to reconstruct the 
QRST signal. The maximum value of the dZ/dt signal during the 
cardiac cycle, dZ/ (dt . sub. max) was calculated and displayed. A 
touch-screen interface displayed the real-time waveforms and calculated 
values; stroke volume, heart rate, cardiac output, and 
cardiac index were routinely calculated and displayed .( 3-8 ) 
Pulse Oximetry 
A standard pulse oximeter was... 

...for therapy were a mean arterial pressure of less than 80 mm of mercury, 
a cardiac index of less than 3 liters per minute per meter squared, 
a (PtcO. sub. 2 . . . 

...than 120 ml per minute per meter squared. The therapeutic goal was to 
optimize the cardiac function, pulmonary function, and tissue 
perfusion . 

Measurements were made at frequent intervals during periods of... 

. . .Newman-Keuls test. Linear regression analysis was used to compare the 
two methods of measuring cardiac output. Statistical comparisons 
between data obtained under different conditions were evaluated using the 
two-tailed. . . 

...distributions. Differences were considered significant at probability 
values of less than .05. 
Results 

Comparison of Cardiac Index Estimated by Thermodilution and 
Bioimpedance 

Figure 1 compares 50 paired values of simultaneously measured 
cardiac index by invasive thermodilution catheters with that 
obtained by the noninvasive bioimpedance system. Cardiac 
index values varied from 2 to 5 liters per minute per 
meter squared. The regression equation was Y. . . 

. . .ED. Figure 2 compares the temporal patterns of survivors and 
nonsurvivors for mean arterial pressure, heart rate, cardiac 
index, (PtcO . sub . 2 ) , pulse oximetry ( (SaO. sub. 2 ) ) , oxygen delivery, oxygen 
consumption ((VO.sub... 



...and pulmonary venous admixture. In general, the survivors had higher 
values for mean arterial pressure, cardiac index, (PtcO . sub . 2 ) , 
(SaO.sub.2), oxygen delivery, and (V0.sub.2) than the nonsurvivors at 
comparable times after admission. The heart rate and pulmonary 
venous mixture were higher in those who died. 
(Figure 2 ILLUSTRATION OMITTED... 

. . . shows the survivors ' and nonsurvivors 1 temporal patterns for pulmonary 
arterial wedge pressure, mean arterial pressure, cardiac index, 
(PtcO. sub. 2) , (V0.sub.2), and oxygen delivery when the data of each 
variable are aligned in time before and after the cardiac index 
nadir. The survivors' values were generally higher in all monitored 
variables except the pulmonary wedge pressure. 
(Figure 3 ILLUSTRATION OMITTED) 

Invasive Monitoring of Cardiac Index, Oxygen Delivery, and 



(VO. sub. 2) 

Table 2 summarizes the cardiac index, oxygen delivery, and 
(V0.sub.2) index for survivors and nonsurvivors of stroke obtained... 

...to the ED. In general, the survivors had higher values in these 
variables . 

TABLE 2. — Cardiac Index by Thermodilution (Citd), Oxygen 
Delivery, Oxygen Consumption ( ( 1 VO . sub . 2 ) ) , and Transcutaneous Oximetry 
( (PtcO ... cerebral function, ( 12 ) The traditional methods of monitoring, su 
as recording the arterial blood pressure, heart rate, and 

respiratory rate, are not well correlated with blood flow, (SaO.sub.2), o 
tissue perfusion as reflected by the cardiac index, pulse oximetry, 
or transcutaneous oximetry, respectively , ( 13 ) This emphasizes the 
inadequacy of the vital... 

...discontinuous manner. 

The availability of a new thoracic electrical bioimpedance system 
allows the monitoring of cardiac output in a noninvasive, continuous 
on-line, real-time mode. (5-8) The electrodes can... 

...device include low signal:noise ratios from pleural effusions, chest 
tubes, pulmonary edema, severe congestive heart failure, and severe 
pneumonia. (3 ) 

In this series, the correlation of the bioimpedance method with... 
...patients with stroke on admission to the ED. Both invasive and 
noninvasive data show reduced cardiac output and poor tissue 
perfusion at the early stages after acute stroke. Survivors demonstrated 
better . . . 

...and oxygen transport variables, particularly in the nonsurvivors. In 
general, the survivors' mean arterial pressure, cardiac index, 
(PtcO. sub. 2) , oxygen delivery, and (V0.sub.2) patterns are higher than 
those . . . 
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...expenditure and proper nutrition. Excessive fat is the root cause of 

many health conditions from heart disease to diabetes. It is 

incumbent upon fitness professionals to help clients achieve optimal body 



...and superior to that of other field techniques. In as much as the 
bio-electrical impedance technique offers relatively accurate 
results, its greatest value to the practitioner is in tracking the 
change in body composition with time and participation using the 
initial test results as the reference... 
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Abstract: ...vein; Doppler ultrasound, the use of sound waves to assess blood flow within a vessel; impedance 
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.false-positive results include improper positioning of the patient, 



patient apprehension, reduced arterial inflow, congestive heart 
failure, venoconstriction or external compression. Since the test is 
physiologic rather than anatomic, external compression ... JAMA 
1975;234:605-7. 

2. Satiani B. Diagnostic methods in acute deep 
venous thrombosis. Cardiovasc Rev Rep 1981; 
2:61-70. 

3. Appelman PT, De iong TE, Lampmann LE. 
Deep . . . 
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... 1% of patients overall. No medically relevant cases of QTc 

prolongation (an irregularity in the electrical impulses of 
the heart) were observed. Weight change for all doses of 
Risperdal Consta averaged 5.1 pounds at the end of a year. Pain at 
the injection site was... 

...extrapyramidal symptoms, dizziness, constipation, nausea, dyspepsia 
(upset stomach), rhinitis (runny nose), rash, and tachycardia (rapid 
heart beat). While dose dependent, extrapyramidal symptoms typically 
occur at a rate that is comparable with... 
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Simplified Electrode Array for Impedance Cardiography. 

Penney, B.C.; Patwardhan, N.A.; Wheeler, H.B. 

Medical & Biological Engineering & Computing , v23 , nl , pl-7 

Jan. , 1985 

ISSN: 0140-0118 

Language: ENGLISH Record Type: ABSTRACT 
Simplified Electrode Array for Impedance Cardiography. 

Abstract: Impedance cardiography has enjoyed widespread interest owing to the promise of noninvasive 

monitoring of cardiac function. In clinical practice, one factor limiting its use has been the need to use of 

the neck and two on the lower left, anterolateral surface of the thorax. Simultaneous impedance derivative 
recordings were made with this 'spot' electrode array and with the conventional 'band' electrode array... 
...correlation coefficients (r) between 0.77 and 0.98. This new array should facilitate impedance cardiographic 
measurements in the clinical setting. (Reprinted by permission of Publisher.) 
Abstract: 

Descriptors: ...Heart; 
Named Persons: 
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. . .monitored in all 4 cases by bipolar electromyographic (EMG) needle 

electrodes placed in the cricothyroid muscle. The purpose of this 

article is to present rational guidelines for the use of electrophysiologic 



...needle electrodes, direct observation of the vocal folds via fiberoptic 
or direct laryngoscopy, and recording muscle contraction and nerve 
integrity with a nerve monitor. (9,11) We monitored the RLN with... 



...endotracheal tube. EBSLN monitoring was achieved by placing and suturing 
needle electrodes into the cricothyroid muscle. An 

electrophysiologist was present throughout all 4 of the operations reported 
herein. We feel that... 

...nerve stimulator that enables direct stimulation of an exposed nerve and 
subsequent recording of the muscle activity. Electrode position is 
monitored by electrode impedance values. We have found the EMG-equipped . . . 

. . .and 0.8%) . 

Needle electrodes. For EBSLN monitoring, needle electrodes are 
placed into the cricothyroid muscle and sutured into place (figure 
2). An electrophysiologist can monitor the electrodes throughout the 
operation. . . 

...or a previous vocal fold or nerve injury. Fortunately, an 
electrophysiologist can provide feedback regarding changes in 
impedance values or electrode dislodgement . Anesthesiologists 
must avoid using neuromuscular blocking agents in patients during nerve 
dissection . . . 
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...reduction of 10% has been shown to decrease a patient's HbAlc by 0.9%. 
Assessment of obesity 

Obesity, a multifactorial disease, involves the complex 
relationship of genetic, environmental, social, psychological, cultural, 
and metabolic factors. Simply, obesity... 
...intake and energy expenditure. 

Several methods have been employed to assess body weight. 
Hydrodensitometry, bio-impedance, computerized tomography, and 
magnetic resonance imaging (MRI) have been used to measure body fat 
composition ... crucial to this patient in reducing morbidity and mortality. 



She should be instructed in the value of dietary changes and 

utilizing physical activity to improve blood glucose control and to promote 
weight loss. 

Patient . . . 
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...be 5.8 times higher as a result of genetic predisposition. Studies of 

gene patterns (Variable Number of Tandem Repeat or VNTR 

genotype) in ICU patients have shown a 94% mortality rate... in the 

hemodynamic monitoring segment with its BioZ noninvasive cardiac output 

system. The BioZ employs impedance cardiography technology to 

measure cardiac output, systemic vascular resistance, contractility and 

fluid level. Reimbursement for Medicare patients is now offered for a 

number of indications, including monitoring of suspected cardiovascular 

disease, fluid management in cardiac patients, determination 

of the need for IV inotropic therapy and monitoring of heart-transplant 

patients after myocardial... 
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...of 0.0125 mg/kg/day. Adult onset patients and childhood onset patients 

differed by diagnosis (organic versus idiopathic pituitary 

disease), body size (normal versus small for mean height and 

weight), and age (mean = 44 versus 29 years). Lean body mass was determined 

by bioelectrical impedance analysis (BIA) , validated with potassium 

40. Body fat was assessed by BIA and sum of . . . Humatrope have changed from 

approximately 13 IU to 15 IU. This does not represent a change in 

product purity or the quantity (mg) of Somatropin per vial. The 

change in units is a result of harmonizing the defined specific 

activity of the current reference... 
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Background: Little has been written about the utility of thoracic 
electrical bioimpedance (TEB) -derived cardiac physiologic variables 
in evaluating patients with low-risk chest pain syndromes. Noninvasive 
bioimpedance can monitor cardiac physiology while a patient is 
performing an exercise stress test. In addition, the demographics of 
patients with chest pain, the incidence of coronary artery disease 
(CAD), and the methods used for 

evaluation have well-documented sex 
differences . 



...measured ejection fraction (%), end-diastolic volume (EDV, ml), 
ventricular ejection time (ms), and thoracic fluid index ((OMEGA)) 



at peak exercise. Outcome variables were either proved CAD or 

patient sex. CAD was proved by angiography, stress scintigraphy, or... 

. . .volume (SV) at rest and the change in variables between rest and peak 
exercise. Secondary variables were thoracic fluid index, 

ventricular ejection time, ejection fraction (EF), and end-diastolic volume 
(EDV) as determined by TEB . . . 

...Data were collected with the monitor in slow mode, during which the 
device provides an average result for the six variables on 16 
consecutive accepted beats. 

An a priori power calculation showed that 15 patients per... 
...the primary variables (CO and SV) , one of the secondary variables (EDV), 
and the calculated variables (systemic vascular resistance and 
cardiac index) . Of note, there were no significant differences in 
either subgroup in the change in HR. . . 

...in evaluating trends in results, and changes with exercise or position 

rather than the absolute values of cardiac variables. 

Although CO, thoracic fluid index, and ventricular ejection time 

have all been suggested in the past as correlating with true... 

. . .be faithful. 

-Mother Teresa 

Table 1. Results at baseline and increases over baseline for all 
variables measured (a) 



Normal mean 
baseline values 



Primary outcome variables 



CO (L/min) 
SV (ml/min) 



6.0 (+ or -) 2.0 

80 (+ or -) 16 



Secondary . . . 
...calculated variables 



MAP 



10.9 (+ or -) 



13.8 



HR 



60.0 (+ or -) 



21.5 



Calculated variables 



SVR 



-709.4 (+ or -) 335.0 



Cardiac index 



158.3 (+ or -) 103.0 



CAD-positive 
(n = 9) 



P difference 
(95% CI) 



Primary outcome. 



.calculated variables 



HR 

Calculated variables 
SVR 

Cardiac index 

Primary outcome variables, 
.calculated variables 
MAP 
HR 

Calculated variables 
SVR 

Cardiac index 

Primary outcome variables 
CO 



10.1 (+ or -) 12.0 
56 . 8 (+ or -) 22.5 



-595.3 (+ or -) 394.0 
114.6 (+ or -) 68.6 



Mean increase over baseline 
Males (n = 48) 



11.3 (+ or -) 14.7 
63.5 (+ or -) 19.8 

-769.0 (+ or -) 334.7 
187.3 (+ or -) 114.9 
P difference (95% CI) 

<0 . 01 ... criteria and 



performance of the exercise electrocardiogram. Circulation 
1995;92:1209-1216. 

38. Cerqueira MD . Diagnostic testing strategies for coronary 
artery disease: Special issues related to gender. Am J Cardiol 
1995;75:52D-60D. 

39 . Velmahos GC . . . 

...accidents. West J Med 1998;169:17-22. 

40. Weiss SJ, Kulik JP, Calloway E. Bioimpedance cardiac 

output measurements in patients with presumed congestive heart failure. 
Acad Emerg Med 199 7; 4... 
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...to replace batteries. 

* A wearable computerized system that allows physicians to monitor 
ambulatory patients with coronary artery disease. The device 
continually evaluates and records heart signals to 

determine the effectiveness of treatment. 

* A human-tissue stimulator relieves chronic pain by sending 
electrical impulses to targeted nerve centers. 

* An implantable defibrillator that senses the heart's inability to 
pump . . . 
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the size, shape and movement of the heart. An EKG is a graphic 
record of electrical impulses produced by the heart. 

Dadlani says adding EBCT could help predict disease, but 
further assessment of the technology is needed. 

"We are seeing more and more studies that indicate EBCT... 
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Physiologic state detection method for human myocardium, involves diagnosing extent of change in 
myocardial physiologic state as function of rate of change of measured myocardial impedance from computed 
baseline value 

Patent Assignee: UNIV OHIO STATE (OHIS); CONNELL P I (CONN-I); DEL RIO C L (DRIO-I); 
DZWONCZYK R R (DZWO-I); HOWIE M B (HOWI-I) 
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Patent Family ( 2 patents, 106 & countries ) 



Patent Number 
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Update 


Type 


WO 2004105862 


A2 


20041209 


200504 
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US 20060235326 


Al 


20061019 


200670 
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WO 2004105862 



Local Applications (no., kind, date): WO 2004US 17224 A 20040528; US 2003473737 P 20030528; WO 
2004US17224 A 20040528; US 2005555470 A 20051102 

Priority Applications (no., kind, date): US 2003473737 P 20030528; US 2005555470 A 20051 102 



Alerting Abstract WO A2 

NOVELTY - The method involves measuring periodically mean myocardial electrical impedance values between 
each pair of electrode pair attached to myocardium, and storing the values as function of time. The extent of change 
in the physiologic state is diagnosed as a function of rate of change of measured impedance from computed baseline 
value, after the mean impedance value is determined to change from baseline value. 

USE - For detecting quantitative measure of physiologic and biochemical state of human myocardium or coronary 
artery during and after surgery, also detects extent of change of myocardial electrical impedance from baseline value 
to provide diagnosis of extent of ischemia, stenosis, tissue rejection, repurfusion and effectiveness of cardioplegia 
and ischemia preconditioning as well as the general effectiveness of coronary bypass surgery. 
ADVANTAGE - Provides the physician with a quantitative estimate of the extent of any of several physiologic 
states of the myocardium or coronary artery. 

DESCRIPTION OF DRAWINGS - The figure shows a block diagram of the myocardial impedance monitor. 
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Sleep apnea evaluation for diagnosing cardiovascular morbidity, involves determining time interval between 
identified variations of oximetry waveform, corresponding to different apneas, for accessing severity of apnea 
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US 20020173707 

Local Applications (no., kind, date): US 1995391811 A 19950221; US 1997789460 A 19970127; US 1997931976 A 
19970917; US 2001776771 A 20010206; US 2002132535 A 20020424; US 1993151901 A 19931115; US 



1995391811 A 19950221; US 1997789460 A 19970127 ; US 199752438 P 19970714; US 199752439 P 19970714; 
US 1997931976 A 19970917; US 1998115226 A 19980714; US 2001776771 A 20010206; US 2002132535 A 
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Alerting Abstract US Al 

NOVELTY - The variations corresponding to different apneas, of a patient, are identified in the pulse oximetry- 
derived waveform. The time interval between the identified waveform variations, is determined, based on which the 
severity of sleep apnea is accessed. 

DESCRIPTION - An INDEPENDENT CLAIM is included for sleep apnea severity determining device. 

USE - For accessing the severity of sleep apnea of patient to diagnose cardiovascular morbidity including heart 

attack and stroke. 

ADVANTAGE - Since the intermediate intervals between waveform variation is determined, the sleep apnea is 
diagnosed more accurately. 

DESCRIPTION OF DRAWINGS - The figure shows a block diagram of the sleep apnea evaluation system. 
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Portable manual resuscitation bag system for use in cardiopulmonary resuscitation, comprises deflatable bag, 

gas flow channel, exhalation port and indicator 
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Alerting Abstract US Al 

NOVELTY - A portable manual resuscitation bag system comprises deflatable bag and gas flow channel connected 

with the bag for connection with an indwelling endotracheal tube. An exhalation port is connected with the flow 

channel. An indicator is mounted to detect exhalation flow or pressure within the flow channel or the exhalation port. 

DESCRIPTION - A portable manual resuscitation bag system comprises a deflatable bag (14) having a terminal for 

connection with an oxygen source (24). A gas flow channel is connected with the bag for connection with an 

indwelling endotracheal tube so that gas can flow from the bag into a patient and from the patient through the flow 

channel. An exhalation port (40) is connected with the flow channel. An indicator (50) is mounted adjacent to the 

system for detecting exhalation flow or pressure within the flow channel or the exhalation port. 

An INDEPENDENT CLAIM is included for an improved method of bagging a patient during cardiopulmonary 

resuscitation (CPR) using a disposable manual resuscitation bag system. 

USE - For emergency administration of CPR and for bagging a patient during CPR (claimed). 

ADVANTAGE - The inventive system has a low manufacturing cost. The indicator of the system is inexpensive, 

simple and disposable. It indicates trapped air during bagging so the survival in patients with obstructive lung 

disease can be improved during the CPR. 

DESCRIPTION OF DRAWINGS - The figure is a perspective view of a medical resuscitation bag. 
14 Deflatable bag 
24 Oxygen source 
40 Exhalation port 
50 Indicator 
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Non-invasive device for at least partially occluding descending thoracic aorta of patient - comprises tubular 

member including heat exchange surface and heat transfer mechanism to transfer heat to heat transfer 

surface or to modify temperature of portion of patient 
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Alerting Abstract US A 

The non-invasive device for at least partially occluding the descending thoracic aorta of a patient and for 
manipulating core and cerebral temperature of a portion of a patient comprises an elongated tubular member 
configured at least in part to a patient's esophagus and having a selectively movable portion at a juxtaposition with 
the patient's descending thoracic aorta and a displacement mechanism for displacing the movable portion in the 
direction of the patient's descending thoracic aorta when the tubular member is positioned in the patient's esophagus. 
It also has a heat exchange surface of the tubular member and a heat transfer mechanism for transferring heat to the 
heat transfer surface or for transferring heat from the heat transfer surface. The heat transfer mechanism transfers a 
sufficient amount of heat to modify the temperature of a portion of the patient. 
USE - For treating cardiac arrest patients. 
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Apparatus for guiding administration of therapy of person in cardiac arrest - transforms time domain 
samples of electrocardiogram into domain power spectrum and determines clinically useful characteristic(s) 
from spectrum 
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Alerting Abstract US A 

An apparatus transforms time domain samples of an electrocardiogram of a patient in ventricular fibrillation or 



asystole to a frequency domain power spectrum and then determines at least one parameter from it. The parameter is 
predictive of the patient's ability to survive for a preset period. A processor resolves the parameter(s) to a clinically 
useful characteristic of the person's heart. The characteristic may be the metabolic state of the myocardium. The 
apparatus may control a defibrillator, a resuscitator or the type and dose of drugs to be delivered. 
USE - The apparatus is used for guiding the administration of therapy of a person in cardiac arrest (claimed). 



...Inventor: DZWONCZYK R R Original Publication Data by Authority ArgentinaPublication No. ...Inventor name 
& address:Dzwonczyk, Roger R 



1/25,K76 (Item 6 from file: 350) 

Fulltext available through: Order File History 
Derwent WPIX 

(c) 2008 Thomson Reuters. All rights reserved. 

0007874134 & & Drawing available 
WPI Acc no: 1996-505202/199650 
Related WPI Acc No: 1997-548845 
XRPX Acc No: N1996-425783 

Ventricular fibrillation and systole therapy non-invasive administration - monitoring and evaluating at least 
one frequency parameter of power spectrum that is predictive of clinically relevant cardiac arrest outcome 
for subject 
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Alerting Abstract US A 

The method involves connecting electrodes to a body of a subject and detecting from the electrodes an analog 
electrical potential which is proportional to the electrical potential generated by the subject's heart. The analog 
potential is then sampled for a selected interval of time to obtain a set of time domain samples. The power 
distribution of the electrical potential is detected by transforming the time domain samples to a frequency domain 
power spectrum. At least one frequency parameter of the power spectrum that is predictive of a clinically relevant 
cardiac arrest outcome for the subject is then monitored and evaluated. 

At least one parameter selected from the group consisting of at least centroid frequency and peak power frequency. 



A monitored evaluation of the selected frequency parameter is used in administering therapy to the subject. 
USE/ADVANTAGE - For determn useful parameters from subject's ECG which help guide therapeutic intervention 
during ventricular fibrillation. Provides non-invasive guiding therapeutic intervention during ventricular fibrillation 
and systole. 
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Non-invasive method of partially occluding descending thoracic aorta and manipulating core and cerebral 

temp, of patient - includes device extended into patient's oesophagus and manipulated to selectively displace 
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Alerting Abstract US A 

The method includes the steps of positioning in the patient's oesophagus a device adapted to extend in the 
oesophagus and selectively displacing with the device a wall of the oesophagus posterior-laterally in the direction of 
the descending thoracic aorta. 

The next step is exchanging heat between the device and blood flowing through a thoracic vessel in order to increase 
or decrease the temperature of the blood flowing through the thoracic vessel. 

ADVANTAGE - The device is used to move, or displace a wall of the portion of the oesophagus posterior laterally 
in the direction of the descending thoracic aorta in order to at least partially occlude the descending thoracic aorta. 
This increases central and intracranial arterial pressure without increasing central and intracranial venous pressure. 
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Alerting Abstract WO Al 

The method involves using a first tube (20) for insertion into the patient's left haemothorax, and a second tube (21) 
for insertion into the right haemothorax. The distal ends of the tubes extend from the hemithoraces while the 
proximal ends extend externally from the body for connection to a gas source and a pump (1 1) for periodically 
inflating a haemothorax and a further pump (12) for periodic deflation. 

The chest tubes are inserted through respective holes in each haemothorax of the patient and attached to the gas 
source and exhaust pump with connections and valves (16-19) for alternately inflating and deflating the thoracic 
cavity. A heat exchanger (15) is interposed between the gas source and tubes for warming or cooling the gas. An 
electrode is mounted on the tubes and connected through a wire to electronic medical equipment. Collapsed seals are 
formed annularly around the tubes and expanded after insertion to prevent escape of gas from the hemithoraces. The 
seal may be a bladder expanded by filling with a fluid, or a wire mesh receptacle mechanically expanded. 
USE/ADVANTAGE - For treating a patient suffering from cardiac arrest, shock, respiratory failure, hypothermia, 
hyperthermia or head injury. Creates artificial circulation to the heart and brain during cardiac arrest and other forms 
of shock while simultaneously rapidly producing states of therapeutic hypothermia. 
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Method for measuring complex impedance spectrum of portion of myocardium between two electrodes - 

includes applying current pulse to electrodes to generate voltage response between them, and sampling and 

digitising current pulse and voltage response and taking fast Fourier transform of them 
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Alerting Abstract US A 

The method comprises applying a current pulse to the electrodes to generate a voltage response between the 
electrodes, and sampling and digitizing both the applied current pulse and the voltage response. The next step is 
performing a fast Fourier transform upon both the digitized current pulse and the digitized voltage response to obtain 
a complex current pulse spectrum and a complex voltage response spectrum. 

The next step is dividing the complex voltage response component for each frequency in the voltage response 
spectrum by the complex current pulse component for each corresponding frequency in the current pulse spectrum to 
obtain the complex impedance spectrum. The fnal step is displaying complex impedance spectrum data for analysis 
for a physician. 

ADVANTAGE - The spectrometer determines myocardial tissue electrical impedance over a certain frequency range 
of interest rather than simply a meter which measures impedance at one particular frequency since conditions such as 
ischemia produce characteristic complex impedance changes at specific frequencies. The device evaluates the 
complex electrical impedance rather than just the modulus or magnitude of the impedance since the phase angle of 
the impedance at certain frequencies has shown to have characteristic changes with ischemia. 
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Treatment appts. for cardiac patients providing resuscitation and shock facilities - has flexible tube with 
elongated bladder attached between opposite ends and stomach bladder at distal end with low impedance 
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Alerting Abstract WO A2 

The appts. includes an expansile walled body for positioning in a patient's oesophagus near the posterior of the 
patient's heart and providing a sufficiently rigid supporting body against which the heart and aorta can be manually 
forced and compressed. The appts. has at least two electrodes, the first attached to the expansible walled body for 
inducing a flow of electrical current between the electrodes through at least a portion of the heart. 
The expansible walled body comprises a fluid fillable bladder. The bladder has flexible, inelastic walls and a 
conductive region which serves as an electrode. The oesophageal bladder serves as a platform by hardening the 
oesophagus behind the heart. The heart is compressed between the sternum and hardened bladder, therefore 
enhancing artificial circulation. 

USE/ADVANTAGE - Treatment of patients suffering cardiac arrest, arrhythmias and patients under-going 
cardioversion, patients in shock etc and insertion and positioning of devices in patients for treatment. Improves 
artificial circulation provided by defibrillator. 
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Ventricular fibrillation elapsed time approximate measurement method - uses digitised analogue 
electrocardiogram signal to obtain time domain samples for fourier transformation to frequency domain 
spectrum 
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Alerting Abstract US A 

The approximate elapsed time since the onset of ventricular fibrillation is detected from an analog electrocardiogram 
signal. The signal is digitised for a time interval of four seconds to obtain a data set of time domain samples. These 
time domain samples are Fourier transformed to a frequency domain spectrum and the median frequency which 
bisects the energy of the power spectrum is detected. 

That median frequency is then compared to a pattern of experimentally obtained median frequency data as 
represented by a mathematical algorithm to calculate the estimated time from the onset of ventricular fibrillation. 
This frequency parameter can also be used to evaluate the response to therapy during ventricular fibrillation and 
CPR, as well as estimate the most appropriate time to defibrillate a subject following various pharmacological and 
mechanical intervention. 

USE - Electrocardiogram monitor. @(26pp Dwg.No.l/14)(* 
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